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OBJECTIVES: Diabetes is challenging to manage, with poorly controlled disease
having a serious impact on patients’ overall well-being. Individuals vary in inter-
personal characteristics and their ability to be self-reliant, termed as attachment
style. Attachment theory provides the conceptual framework for these interper-
sonal differences that can lead to differences in seeking care and disease manage-
ment. The objective of this study is to assess if variation in attachment style is
associated with social support, self-care, and diabetes-related quality of life (QOL)
in Veterans.METHODS: Patients seeking care at the local VHA during FY 2010 with
a recorded HbA1c level were randomly selected from administrative data, and
surveys mailed. 126(38%) respondents returned surveys. Self administered survey
included validatedmeasures on diabetes self-care, diabetes-relatedQOL (Diabetes-
39), medication adherence, social support, and patients experience with the
healthcare system (EHC). Attachment style measured using the Relationship Style
Questionnaire, scores individuals on continuumusing twomodels, self-model, and
others-model. Higher score on self-model indicates individuals with positive view
of self, while higher score on others-model indicates positive view of others. Linear
regression was used to assess association of health outcomes with attachment
style. RESULTS: Participants were predominantly white (63%), married (60%), and
did not depend on a family member or friend for daily activities (83%). 63% of
diabetics had at least one family member diagnosed with diabetes. Individuals
with high social support reported better EHC, more frequent glucose monitoring,
and greater medication adherence. More positive view of self was associated with
lower diabetes-related distress, and higher diabetes-related QOL. More positive
view of others was associated with better social support. Results for attachment
style held even after adjusting for age, gender, race, and education (p0.05).
CONCLUSIONS: Social support varies by attachment style which could affect dia-
betes-related QOL. Interventions to improve diabetes-care should consider pa-
tients’ attachment style.
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OBJECTIVES: Self-care in diabetes can avoid the risk of serious complications and
also influence a person’s HRQOL. This study examined the association of self-care
behavior with four measures of HRQOL-General Heath, Physical Distress, Mental
Distress and Activity Limitations in diabetic patients. METHODS: Data of non-
institutionalized US population aged 18 years or older was obtained from 2010
BRFSS. A total of 4996 individuals who reported diabetes and all the four measures
of HRQOL were used in the study. Self-care behavior comprised of both, Self-Mon-
itoring of Blood Glucose (SMBG) and self foot-care carried out atleast once a day.
RESULTS: Of 4996 diabetic patients, SMBG was performed daily by 77.28% and self
foot-care was done daily by 73.32%. Yet, less than half (41.17%) of diabetic patients
had a self-care behavior (SMBG and self-foot care both on a daily basis). Diabetic
patients without self-care behavior were significantly more likely than diabetic
patients with self-care behavior to report fair/poor General Health (82.48% vs.
75.35%, p0.0001); Frequent ( 14 days in past 30 days) Physical Distress (71.66% vs.
64.03%, p0.0001); Frequent Mental Distress (56.65% vs. 52.99%, p 0.0104) and
Frequent Activity Limitations (64.04% vs. 56.10%, p0.0001). Self-care behavior was
significantly associated with all the four measure of HRQOL in non-institutional-
ized diabetic patients aged 18 years or above. CONCLUSIONS: Self-care behavior is
of utmost importance in diabetes as it can delay the progression of this lifestyle
disease. Impaired HRQOL was reported significantly more in those diabetic pa-
tients without a self-care behavior as compared to those with it. Incorporating
SMBG and self foot-care on a day to day basis can facilitate to keep diabetes under
control and even improve HRQOL.
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OBJECTIVES: Despite the advances made with the introduction of basal insulin
analogs, many diabetes patients still achieve inadequate glycemic control, and
could benefit from new basal insulin. This study evaluated the effect of patient
characteristics on thewillingness to pay (WTP) for a hypothetical new basal insulin
among patients with type 2 diabetesmellitus (T2DM).METHODS:A discrete choice
experiment survey was designed to assess patient preferences. Using a US-repre-
sentative household panel, the survey was administered online to 600 adult T2DM
patients. Preferences were tested concerning hypoglycemia events risks, diabetes
control, injection frequency, injection timing flexibility, and blood glucose moni-
toring frequency. Random effects probit models were used for data analysis. Incre-
mental WTPs vs. existing basal insulin therapies by patient characteristics (i.e.,
age, gender, race, urban status, income level, insurance, perceived diabetes control
and insulin treatment satisfaction) were expressed either in terms of monthly
copayment or health insurance contribution. RESULTS: The average patient’s in-
cremental WTP was $59.0 via copayment and $89.3 via health insurance contribu-
tion for a new basal insulin that reduces hypoglycemia events risks (by 25% for
overall and 40% for night-time), injection frequency (from some twice daily use to
none), and increases injection flexibility (e.g., up to 2 days gap between consecutive
injections). Older patients (age 65 years) were willing to pay more than younger
patients ($20.6 via copayment, p0.025), and sowere patients with higher house-
hold income i.e. $35K ($21.1, p0.1). No other significant differences were ob-
served for other patient characteristics. Incremental WTPs for patients who per-
ceived their diabetes in complete control, or patients who were very dissatisfied
with insulin therapy were low (e.g. $40 via copayment), but differences were not
significant. CONCLUSIONS: Although adult T2DM patients appear to value fairly
consistently the attributes of a new hypothetical basal insulin, elderly patients
seem to have particularly high valuations.
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OBJECTIVES: Diabetes is a preventable disease with prevalence in Kenya consid-
ered on par with Western countries. Diabetes prevention and care is especially
important in nonwestern countries because of the high costs and health burden
associated with the acute care model of treatment, however it is unknown how
rural residents will perceive such a program. Study objective was to value a diabe-
tes prevention program (education, screening and referral) by comparing two will-
ingness to pay (WTP) techniques in rural Kenya: the commonly used payment card
(PC) and the recently developed structured haggling (SH), considered more consis-
tent with Sub-Sahara African culture. METHODS: Convenience sample of adult
residents from a rural county in Kenya (Kiambu) were randomized to one of two
WTP techniques, SH (Onwujekwe 2004) and PC. Program benefits (WTP data) were
collected via individual face-to-face interviews. Ex-ante approach was used as-
suming: societal perspective, 5 year project life, and 3% discount rate. RESULTS:
WTP data was collected from 158 rural residents (70%male, 2.5% diabetic, 11% own
a vehicle and mean monthly expenditures of Ksh10,933 (US2011$ 127.12). Annual
mean (SEM) WTP for the prevention program was Ksh628.75 [US2011$7.30] (70.98)
for PC and Ksh 683.97 [US2011$7.95] (45.52) for SH per respondent per year, p.516.
Bids ranged from Ksh 0 to 5000. Assuming the program benefits 4800 rural adults,
the program WTP is estimated at a mean of Ksh 14,420,838 (US2011$167,684).
CONCLUSIONS: Diabetes prevention program have been shown to be effective in
other countries. In the present study rural Kenyan residents did value a diabetes
prevention program favorably. This is the first published study comparing PC and
SH, however no statistical difference was perceived between the two WTP meth-
ods. As part of a larger study the benefits and costswill be compared to estimate the
net societal benefit of the prevention program in rural Kenya.
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OBJECTIVES: To use a model of adoption for determining various factors that in-
fluence the willingness of patients to spend more on herbal remedies that are
useful in diabetes. METHODS: In this study, survey forms were provided to 1500
patients with type 2 diabetes in 9 major government hospitals of cantral region of
India. The patients included in the survey were aged 20 or older and residing in 2
major central states of India (Madhya Pradesh & Chhattisgarh). The independent
variableswere patient characteristics, types of herbal therapies, social systems and
communicationmediums. The dependent variable was the amount spending with
responses divided into monthly spending of Indian Rupee (INR) 250 ($5) or less
andmore than INR 250 ($5). Binary logistic regression was performed to examine
the relationship between variables of adoptionmodel and amount spent on herbal
remedies. RESULTS: Out of the 1500 survey forms provided to the patients there
were 85 incomplete surveys and 29 survey forms were not returned back by the
patients. Thus, there were 1386 usable returned surveys. A total of 984 (71%) pa-
tients reported using herbal remedies useful in diabetes. The logistic regression
was done using the 786 (56.7%) patients who spent money on herbal remedies in
last one month. The overall regression was significant (P0.05). The major influ-
ences on spending money on herbal remedies were over-the-counter (OTC) drug
use, age of the patients, advertisements, consultation with the physicians practic-
ing traditional medicine. The patients who consulted with physicians practicing
traditional medicine tend to spend 6.2 times higher on herbal remedies as com-
pared to those who do not consult. Patients aged 40 or older reported spending
more on herbal remedies in comparison with younger patients. CONCLUSIONS:
Patients having information about herbal remedies from physicians and OTC drug
use was positively related to spending on herbal remedies that are beneficial in
diabetes. A model of adoption can be a useful tool in similar studies.
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OBJECTIVES: To determine whether culturally relevant diabetes education is war-
ranted for US geographies with high Hispanic populations. Examine differences in
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diabetes metrics between pharmacies located in zip codes with high versus low
Hispanic populations. Analyze prevalence, incidence, new patient age, therapy
adherence, inferred disease severity, and inferred disease progression.METHODS:
Catalina Health™ receives a nationally representative sample of pharmacy data
containing 40% of all US retail prescription volume and 130 million unique patient
ID’s. The data is HIPAA compliant, updated daily, longitudinal, and not projected.
Select a cohort of patients (40% random sample) filling diabetes scripts in the 1st
quarter of 2007 in zip codes with low (3%) or high (25% ) Hispanic population
based on US census data. Overall the high group averages 50% Hispanic. Use a 1
year look-back period, and follow the patient cohort for 4 years. Consider patients
adherent when Proportion of Days Covered (PDC)80%. RESULTS: Diabetes pa-
tients available for analysis varied by metric: prevalence (478k), incidence (58k),
adherence (31K). Logistic regression adjusting for covariates, or ANCOVA models
are fit depending upon the metric. Covariates include average age of all patients
visiting the pharmacy, proportion female, state, retailer chain, median income of
the pharmacy’s zip code, and rural zip code designation. Patients in high Hispanic
populations have 26% greater prevalence of diabetes (OR1.26, p-value0.0001),
and 25% greater incidence (OR1.25, p-value0.0001). Additionally, they are 20%
less likely to be adherent to therapy after 24 months (OR0.80, p-value0.0005),
and 17% less likely after 48 months (OR0.83, p-value0.0055). CONCLUSIONS:
High Hispanic populations have significantly higher incidence and prevalence of
diabetes. They are also significantly less adherent to therapy. No differences are
seen in age of new diabetes patients, inferred disease severity, or inferred disease
progression. Culturally relevant diabetes education should be provided in US ge-
ographies with high Hispanic populations.
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OBJECTIVES:To control the cost of chronic diseases, Singapore allowed individuals
to draw on their medical savings accounts to pay for protocol-driven outpatient
treatment in October 2006. Previously, only inpatient care was covered. In this
study, we evaluated the impact of the Medisave for Chronic Disease Management
Program (CDMP) on hospitalization, and healthcare costs for Type 2 Diabetes Mel-
litus (T2DM) patients.METHODS:A retrospective longitudinal T2DM cohort study
was conducted using the National Healthcare Group (NHG) diabetes registry
(2006-2009). Singapore residents aged 21 years and above, with at least one
diabetes-related consultation visit at a NHG primary care clinic in 2006 and 2007
were included. Enrollees and non-enrollees were propensity-score matched.
Hospitalization risk, and total healthcare cost incurred in 2007, 2008 and 2009
were compared between groups. A difference-in-difference strategy and gener-
alized estimating equation approach were used. We adjusted for baseline dif-
ferences in socio-demographics, cardiovascular risk factors, diabetes-related
complications, blood sugar control, and insulin use. RESULTS: There were 10,559
enrollees and 22,089 non-enrollees. Before matching, enrollees were younger; a
larger share had hypertension, at least one diabetes-related complication, poor
blood sugar control and used insulin. Relative to non-enrollees, the unadjusted
hospitalization rates and health care cost of enrollees were significantly lower in
the post-policy years. After adjusting for baseline differences between propensity-
score matched sample of 8881 enrollees and 8881 unique non-enrollees, hospital-
ization risk for enrollees was significantly lower in 2007 (OR: 0.76; 95% CI: 0.65-0.88)
and 2008 (OR: 0.79; 95% CI: 0.68-0.92). The difference, however, was not statistically
significant in 2009 (OR: 0.91; 95% CI: 0.79-1.05). While total health care cost was
13-14% lower for enrollees in 2007 and 2008, it was 3% (95% CI: -8%-16%) higher in
2009. CONCLUSIONS: By lowering out-of-pocket spending on T2DM outpatient
treatment, the policy reduced hospitalization risk and total healthcare cost in the
short-term but effects were not sustained.
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OBJECTIVES: The objective was to measure the effectiveness of the information
system based community-hospital-integrated diabetes management system in
Shanghai Minhang district, as well as to analyze the factors influencing the effec-
tiveness of the system.METHODS:The studywas based on the information system
from the community-hospital-integrated diabetes management program estab-
lished in Shanghai Minhang district since 2007. The effectiveness of community-
hospital-integrated diabetes management system was examined. Logistic regres-
sionmodel was employed to analyze the influencing factors. RESULTS: There were
43,709 diabetes patients managed during the study period from October 2008 to
September 2009, including Type1 diabetes (T1DM), Type2 diabetes (T2DM), im-
paired glucose tolerance (IGT), and impaired fasting glucose (IFG) patients. Among
the patients who had at least two follow-up visits during the study period, 2.95%
IGT patients and 2.34% of IFG patients turned into diagnosed diabetes status.
Within one-year diabetesmanagement, the percentage of patientswith ideal blood
sugar rose from 20.59% to 28.10% according to fasting plasma glucose (FPG) test
results. The percentage of patients whomonitored blood sugar regularly rose from
77.90% to 83.27%. The percentage of patients who did not exercise reduced from
46.24% to 45.31%. The percentage of patients who monitored diet completely ac-
cording to doctor’s suggestion rose from 80.83% to 82.31%. Regression analysis
showed that over 50 years old, taking heavy exercises, attending group follow-ups
and door-to-door follow-ups (compared to outpatient follow-up visit) were the
factors with positive impact on maintaining ideal blood sugar level. Over 7-year
disease duration, overweight, and obesity had negative impact on blood sugar
maintaining. CONCLUSIONS: The conversion rates from IGT and IFG to diabetes
were both relatively low under the community-hospital-integrated diabetes man-
agement system in Shanghai Minhang district. The performances in blood sugar
control and self-management have been improved during one-year study period.
Effectiveness of group follow-up and door-to-door follow-up are superior to that of
out-patient follow-up visit.
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OBJECTIVES: Quantify the amount of time spent, number and type of interven-
tions, and clinical and economic impact of medication therapy management
(MTM) by pharmacists for patients with diabetes mellitus (DM) in a free clinic
serving a rural uninsured population. METHODS: Data from 95 patients continu-
ously enrolled in a newly established pharmacist service were analyzed. Patients
were 18 years of age, qualified for free care based on income and lack of insur-
ance, and had a diagnosis of DM. Under a collaborative agreement, pharmacists
provided MTM for clinic patients. The amount of time pharmacists spent with
patients was tracked through MTM CPT codes. Number and types of interventions
were captured by drug class. Clinical impact was measured by changes from base-
line hemoglobin A1c (HbA1c) levels, blood pressure, and lipid levels. Economic
impact was calculated using published cost estimates for patients achieving a1%
decrease in HbA1c levels. RESULTS: Coding information was captured for 481 pa-
tient encounters. Most visits (80.5%) were 30–45 minutes, and included education,
counseling, andmedication changes. There were 1,159 interventions documented,
with 77.6% of interventions changing current medications. Increasing a dose was
the most common modification (50.4%), followed by adding an additional medica-
tion (28.4%). Insulin was the class most often adjusted or initiated (50% adjust-
ments, 50% new starts), followed by antihypertensive agents (19.1% adjustments,
12.8% new starts). Compared to baseline, 35.7% of patients achieved HbA1c goal of
7% (P0.0001). A significant number of patients also reached SBP goal130mmHg
(P0.016), DBP goal80mmHg (P0.007), LDL100mg/dL (P0.001), or triglycerides
15mg/dL (P0.0009). Approximately 71% of patients had a 1% decrease in HbA1c.
Given an expected annual savings of $1,118/patient, this would equate to a total sav-
ings of $74,906. CONCLUSIONS: This study quantified pharmacists time spent on
MTM and showed positive clinical and economic outcomes in a rural free clinic.
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OBJECTIVES: The objective was to examine the demographic characteristics and
prevalence of diabetes in Shanghai Minhang district. METHODS: The study was
based on the information system from the community-hospital-integrated diabe-
tes management program established since 2007. The program screened for dia-
betes in 12 community health centers, built up an information system of Electronic
Health Record (EHR), and conducted various forms of follow-up visits and disease
management with different time spans according to patients’ diabetes situation.
RESULTS: There were 43,709 diabetes patients managed during the study period
from October 2008 to September 2009. Type1 diabetes (T1DM), Type2 diabetes
(T2DM), impaired glucose tolerance (IGT), and impaired fasting glucose (IFG) pa-
tients accounted for 0.97%, 92.11%, 5.08%, and 1.83%, respectively. The average
diabetes duration was 7.276.06 years and the mean age was 64.9811.14 years
old. Among the patients, 5.76% had at least one complication and 0.86% had more
than one complication. The most common complication was diabetic vasculopa-
thy, accounting for 45.15% of the patients with complications. Diabetic retinopa-
thy, diabetic nephropathy, diabetic neuropathy, and diabetic dermadrome occu-
pied 34.70%, 15.46%, 13.39%, and 9.82% of the patients with complications,
respectively. Based on the last follow-up visit during the study period, the average
fasting plasma glucose (FPG) was 7.051.91mmol/L and the average postprandial
plasma glucose (PPG) was 8.643.29mmol/L. The percentage of the patients whose
blood sugar level was considered to be ideal, fair, and poor was 36.12%, 32.53% and
31.34% respectively. As with HbA1C level, the number was 67.27%, 20.08% and
12.65%. CONCLUSIONS: The diabetes patients managed are mainly T2DM with
long disease durations and the elderly. The complication prevalence was relatively
low, suggesting that there were deficiencies in the complications screening and
information recording in the program. The program provided an effective and
efficient way to better understand real-world management of diabetes.
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